Cell type-specific activity of the N-myc promoter in human neuroblastoma cells is mediated by a downstream silencer.
The N-myc oncogene is actively transcribed in many neuroblastoma tumors, but is not expressed in mature, normal tissue of any type. Chloramphenicol acetyl transferase (CAT) assays of constructs containing N-myc sequence transfected into N-myc expressing LA-N-5 neuroblastoma cells or non-expressing HeLa carcinoma cells have revealed a 201 base pair (bp) regulatory region mediating the cell type-specific activity of the promoter. While located downstream from 5' mRNA cap sites, the region appears to function by preventing transcriptional initiation. This downstream region is capable of suppressing promoter activity independently of position, and contains an element having 100% homology with the 9 bp consensus sequence of a transcriptional silencer found in the upstream region of the lysozyme gene. DNA gel retardation assays have shown that this sequence is involved in a specific DNA-protein interaction with nuclear extract from HeLa cells that is distinct from that occurring with extract from LA-N-5 cells. These results suggest that the N-myc promoter's cell type-specific activity is regulated by a downstream silencer, and that differential binding of regulatory protein from that present in non-expressing cells may result in the constitutive N-myc expression seen in neuroblastoma.